Stage-dependent redistributions of acetylated histones in nuclei of the early preimplantation mouse embryo.
In the preimplantation mouse embryo, activation of the embryonic genome is accompanied by a transient enrichment of histone H4 acetylated at lysines 5, 8, and 12 at the nuclear periphery (Worrad et al., 1995: Development 121:2949-2959). In the present report, we use laser-scanning confocal microscopy and a new panel of antibodies to define the distribution of specific acetylated isoforms of the other three core histones in mouse embryos at the 1- to 4-cell stage. We find that histone H3 acetylated at lysine 9 and/or 18 (H3.Ac9/18) and the single acetylated form of H2A (H2A.Ac5) become transiently enriched at the nuclear periphery in the 2-cell embryo. In contrast, H3.Ac14, H3.Ac23, and acetylated H2B, like H4.Ac16, remain distributed throughout the nucleoplasm. The staining intensity with antisera to H3.Ac9/18, even at the periphery was weak compared to that obtained with antisera to acetylated H4. A brief period of culture, however, in the presence of the inhibitor of histone deacetylases trichostatin A (TSA) or trapoxin increased labeling. Thus, the steady-state level of H3.Ac9/18 at the nuclear periphery and H3.Ac14 and H3.Ac23 in the nuclear interior is relatively low, but turnover remains high. The localization of selected acetylated isoforms of H3 and H2A at the nuclear periphery was independent of ongoing transcription or of cytokinesis, but did require DNA replication. We propose a model in which the selective, replication-dependent acetylation and deacetylation of zygotic chromatin at the nuclear periphery mediates the programming of zygotic transcription.